SOLUTIONS NOTES:

SOLUTION:
SOLVENT:
SOLUTE |
9 TYPES OF SOLUTIONS
Solution Solvent Example
gas gas -
gas liquid
- gas solid
liquid gas
liquid - liquid
Solid gas
solid liquid
solid solid
- Miscible

Like dissolves likes

Polar ( electronegativity difference 0.5 - 1.67)

Nonpolar ( Even distribution of + and - parts)

Ethanol - Has a polar side and a nonpolar side. Therefore it can dissolve polar and
nonpolar substances . ( What celluar structure is simifar to this ?)



Solution notes continued
Saturated
Unsaturated

Supersaturated

What is the effect.of pressure on the soltubility of a gas ?
. H_enr_y’s_. Iaw:_ N

What is the effect of temperature on solubility 2 '7
a) solids in liquids

b) gases in liquids
What things increase the solubiiity of a solid in a liquid ?
a)

b)
c)



Solution Notes:
Solution: homogeneous mixturs of two or more substances

Solvent: the dissolving medium. Ex: water is known as the universal solvent since so many
substances dissolve in water.

Solute: the substance being dissolved. Ex: sugar, or salt

9 Types of Solutions

Solute ina Solvent Example
gas gas air

. gas liquid soda
gas solid hydrogen on platinum(rare)
liguid gas water vapor in air
liquid fiquid mixed dririks
liquid solid mercury in copper
solid - gas sulfur vapor in air
solid fiquid sugar water{recall: solubility charts.and some substance

dissolve and some don't) '

sclid solid copper in nickel{alloys)

Miscible: two liquids that are mutually soluble in each other(mixed drinks)
Immiscible: two liquids that are not mutually soluble in each other(oll and water)
Selective: some solvents dissolve substances readily while others do not.

Polar bond: Electronegativity difference between 0 and .49 is nonpolar covalent, between
50 and 1.67 is polar covalent, and between 1.68 and 3.30 is ionic.

Polar molecule: an uneven distribution of + and - parts and therefore the molecule is NOT
symmetiical.
Example: Water has polar bonds( 0=3.5 and H=2.2. A diffetence of 1.3)
Itis a polar molecule since it has two lone pairs that push the bonded

pairs down forming an unsymmetrical shape, bent, with a bond angle
nf 1 nA ! 50‘

Nonpolar molecule: an even distribution of + and - parts and therefore the molecule is
symmetrical.
Example: Carbon tetrachloride has polar bonds(Cl=3.0 and C=2.5. A difference
of .5) it is a nonpolar molecule since the four bonded pairs are in a
aummatrinal ehana tatrahadeal with a hand andla ~F 00 50
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Like dissolves like{aka: nature of the soluta):
polar substances dissolve polar substance:
sugar dissolves in water(both polar)
tea dissolves in water(both polar)
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nonpolar substances dissolve in nonpolar substances:
oil dissolves in carbon tetrachloride(both nonpotar)
gum and peanut butter(the oil) both nonpolar



Soap is an emulsifying agent
Exampie: when you have oty hands and put them under water, your hands still
feel oity(nonpolar and polar) but if you put soap in your oily hands and rub them
together and then put them under water, they no longer feel oily. The soap breaks
‘down the bonds so the water is now able to wash away the oil.

Ethanol, CoHs0H

H. H ethanol has a polar side(O and H) and a .nonpolar
{ } side(C and H) therefore, it is abie to dissolve

H—2C C O—H some polar AND nonpolar substances.
U

Saturated: the concentration of a mixture is at its maximum.
Unsaturated: the concentration of a mixture is below its maximum.

Supersaturated: the concentration of a mixture is above its maximum. How can this be
done? How do you make a supersaturated solution?

Pressure on soiubility:
pressure affects the solubility of a gas in a liquid(soda)
Henry's Law: for a gas in a liquid, the more pressure, the more dissolving
, the less pressure, the less dissolving
Example: a freshly openned can of soda vs a can that has-been open for a while

Effervescence: the giving off of a gas. Exampie: soda, champagne.

Temperature on solubility:
a} solids in liquids(sugar water)
when temperature increases, solubility increases

b} gases in fiquids(soda)
when temperature increases, solubility decreases
when soda is left out in warm weather, it naturally become flat.

Increasing dissolving(for a solid in a liquid), aid in the dissolving process faster, or how to
make a supersaturated solution:
a} stiming
b) powdering the solid so it will be easier to dissolve(example: sugar cubes vs
granulated sugar, whole herbs and spices vs ground herbs and spices)
use a mortar and pestle to powder solids
¢} heating the solvent

Note: if a foreign substance(string, crystal, etc.) is added to a warm supersaturated soiution
and is then let to cool down, a precipitate forms. This is known as seeding the solution.

Exothermic: the temperature of the solution increases as the solid dissolves.

Endothermic: the temperature of the solution decreases as the soiid dissoives.




. Tite: Rock Candy

t. Purpose: write in sentence form and be sure 1o incllide the words solute, solvent, and
supersaturated.

[li. Materials: list all the materials you used and the amounts of each used. Be creative with
the colors and flavors!!|

IV. Procedure: inClude a detailed description of what you did to make your rock candy. Have
it be in the form: step 1, step 2, step 3, etc.....

V. Analysis:
1. What is the solute in making rock candy?
2. What is the solvent in making rock candy?
3. What type of solution are you trying to make?
&) Which of the 9 types of solutions are you making?
b) Was your solution unsaturated, saturated, or supersaturated? How do you
know?
4, Using the theory of like dissolves like, relate this theory to this experiment.
VI, Conclusion:
TWO paragraphs only
a) What did you learn? .
b) Did you accomplish the purpose? Include if your experiment worked and what

v oould hava dona to imnrova it
J\JM Sl LAl T TRA T W AW W b IIIIVIV'V 1 ha

YOuU MUST INCLUDE THE RECEIPE YOU USED (PRINT IT OUT IF YOU GOT IT
OFF THE COMPUTER, AND XEROX IT OFF iF YOU GOT IT FROM A COOKBOOK.

YOU MUST ALSO INCLUDE A SAMPLE OF YOUR ROCK CANDY. EVEN IF IT
DOESN'T TURN QUT YOUI MUST BRING IN THE CONTAINER ETC. TO PROVE
YOU DID TRY tN ORDER TO GET MAXIMUM CREDITIH




Name: . Date:
Solubility Worksheet
*Look at Figure 13-10 for the following:

1. What is the solubility of KNO3 at 30°C?
2. What is the solubility of KNO3 at 70'C?

3. Which compound varies the least in solubihty over the temperature range of the
graph?

4. What change occurs in the solubility of Ce2 (S04)3 as the temperature of the
solution increases from 20°C to 100°C?

5. What is the difference between the solubilities of KNO3 and NaCl at 24 C?

6. What is the difference between the solubilities of KC| and NaCl at 75°C?

7. What is the average rate of change of solubility of NaNO3 in grams per 100g of
water per Celsius degree from 10 to 30°C? (use slope formula).

8. At what temperature does NaC! have the same solubmty in grams per 100g of water
~as KNOg? ‘ _

9. In terms of solubility in grams per 100g of water, how does the solubility of KNO’
compare with that of NaCl? ‘

*Look at Figure 13-11.

1. What is the solubility of KI at 20°C?



5 What is the solubility of KCl at 50°C?

3. Which compound varies the least in solubility over the temperature range of the
graph?

4. What is the difference between the solubility of NaNO3 and Kl at 30°C?

5. Does the solubility of C12H22011 decrease, increase, or remain the same,
between 10 C and 50°C ?

6. At what temperature does NaCl and KCli have the same solubility?

7 Which has the greatest solubility in moleé per 100g of water, KC! or KNO3?
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Figure 13-12. Solubility plotted in
moles of solute per 100 grams of
water as a function of temperature.
Compare the relative positions of
the curves with those shown in
Figure 13-11. |

Solubility of a solute depends on the
temperature of the solvent.
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Figure 13.11. Solubility curves
The solubility of a solute is ex-

pressed in grams per 100 grams of
water at a stated temperature.



Name: Date:

Molar.ity Worksheet

1. How many grams of NaCi are contained in 150 mi of a .250'M solution?

2. What'is the molanty of a C1 2H220

11 solution that contains 537g of solute in 7.0 L
of solution? o '

3. Calculate the molarity of a CaClo solution tha

t has 188g of solute in 4.5 of
solution.

4. How many grams of KNO3 are contained in 300 ml of a .750M solution?



. Tha amount of a pure substance that will dissolve in a solvant varies with the
tempsarature of the solvent. in this experiment the ciass will be divided into groups
and sach laboratory group will dissolve as much KClin 1 00 g of water as possible
#t their assigned tsmpsrature. Each taboratory group will be assigned a different
tempersture. Each group wiill calcuiats the solubility of KCi in watsr and SRDTess
the sclubility as grams of KCi per 100 grams, of water, The data trom ali groups will
than be cotected and compiled into & graph, From the graph, we will be able 1o
determing the average values for the seiubility of KGl in water for a wide range of
famperaiyres. : . e

Oblacltive

in thig exgminfsﬁm, you will determine ths sffect of heat upon the solubility of
KO in waisr.

evaporating digh 280 mil. beaker
test tube (150 mm X 18 mm) laboratory burmer
glass stirring rod ring stand and ring
funnel ‘ wirg gauze

cotton ' clamps

1. Your teacher will assign you and your partner a particular
temperature for which you will determine the solubility of KC
in water,

3. Fill a 230 mL beaker about /3 full of water and place iton a
wire gauze supported by a ring stand over a laboratory burner.

4. Place about 15 mL of distilled water in a clean 150 mm test
tube.
framerse the test tube in the beaker of water as shown in
Figure 29-1. fass ouf t0g of KO, ful aside,
5. Heat the water until it reaches the temperature that you wers
assigned. Maintain the water at this temperature, Slowt
Gl S Strrving conStantly o |t aia,
Fomiga e L oom i ad g THE A sert daswives.
O famtiet Lor 10 menads. . Stoe adding
HO wAn Ne mert dhs30ives , Tadee tha
mass oF the rumaany B and Cadada e

[TV Y T § &;5 £mwaae,519(; . (’;Q:} P
fanaaming (WO =T REL désseived )

8. Remove the 6+ fube from The Woker badh FIGURE 29-1.
and clean wf. dissolving KCI.

equipment

Procedure

Gloss stirring rod

Apparatus set-up for

138



Calcuiations

o cused  iSml)
L. Determine the mass of dry KS&and waler from the sobution
tested, : T ‘ :
2. Using the mass of K€l and water from Step 1, determine the
number of grams of KCl pressut in 100 g of solvent. (This value is
_the value you should report.) e

3. Collect the results from the other groups and place them in s -
table. |

4. Construct a graph using the vertical 2xis for grams of solute per
100 £ of solvent and the horizontal axis for temperaiure.

L. Bo all salts incresse in solubility with an increase in ieimpera-
fure? )

2. From your graph, predict the solubility of KCl1 at 10°C.

DATA TABLE

GROUE TEnPELATMEE °C KEL DISIOLYED 2
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DILUTIONS LAB

Purpose: To see what happens to the concentration of a NaCl and water solution
whenyoudo al to I and a I to 9 dilution. Also to observe and compare
" the results between a I to 1 and 1 to 9 dilution to its original solution by
making drawings of the results under a stereomicroscope.

Data Table:
Mass of NaCl: - S g
Mass'ofPétr'i-dish#l':' o R g'-
Mass of Petri dish # 2: g
Mass of Petri dish # 3: ' ' g
Mass of Petri dish # 1. + dried NaCl: g
Mass of f’etri dish # 2 + dried NaCl: g
Mass of Petri dish # 3 + dried NaCl: g

Drawings (under stereomicroscope):

Petri dish # 1



Petri dish #2

Petri dish # 3



Chemistry Lab Dilutions

In thistab you will dissoive a quantity of RaCl inwater and then do
dilutions to make weaker solutions. At each step we will pour scme of the
solution into a petrl dish and allew 1tto evaporate. We would iike to see what
_haf:pens to the concentration * of a solution when you dealici,and altod
ditlution,

Procedure:
1. Place about B0 mi of distilled water ina 250 ml beaker. Weigh qut
. about 20, QGg - of HaCl. (Itdoes nof need to be exactly 20.00g, but we do nesd to
know the exact mass). o
2. Place the KaCl into the water and stiruntil iiiscompletely dissolved. ;
3. Once the Hall iscompletely dissolved, pour itinto a 100 ml volumetric )
tlask. Bring the volume wup to 100mi. Call this, "solutlon #1* | invyour lab
report. Pour itback into the 280ml beaker.
4. Weigh three peiri dishes and Jabel them with your drawer number, and
£1, #2, and #3. Usirg a 25m! graduated cylinder, measure 20m! of solution #!
and pour it into a petri dish that you have labeled with your 1ab draver number
and a , "#iv,
5. Using a 100m! graduated «cylinder, measurs 50 ml of solution #! and
pour itintc the volumetric flask, Bring this solution up teo 100mi by adding
distilied water. Thiswiil be called, 'solutlen #2" . Empty the beaker and pour
this #2 solution into the beaker.
6. Using the 20omi ograduated to measure 20ml of soulticen #2 into 2 second
petri dish labeled with your drawer number and , *#2'.
7. In the previgus sgteps you didat tot dalutmn of solution %l to make
solution #2. (50ml soluticn #i +50ml distilled water). HNow wusing the same
equipment, do a1 to 9dilution of solution 42 to make a solution you will call
#3. Place 20mi of solution #3 into a third petri dish labeled with your drawer
number and ,"#3". You do not need %o make any more solutions, so wash  ouf all
the glassware with tap water, and ther rinse with distiiledwater last,
8. Place your three petrl dishes inthe spot your teacher tellsyou tc let
them evaporate overnight. '
‘ 9. The next day, welgh the three petr! dishes with the dried salt in them.
Calculatmns and Ouestions:
. Determine the amount of NaCl Ineach of the three petri dishes by
sabtracting the mass of the petri dish.
2. Starting with the original mass of NaCl measured, dstermine how many grams -
of NaCl, ghould  be ineach petri dish based on your diiutions. o
3. Compare your values imthe last two steps by doing a % error. (use the value
calculated from the original mass as the known value and the one obtained
from the petri dishes as the experimentald
4. Did your petri dishes contain the amount of NaCl vou predicted? V¥hat errors
couid account for any differences?
5. Why lisitnecessary to do dilutions when making very ditute sclutions? {(Why
nat make them wup directly?
6, In what areas of science would dilutions be necessary?



*Chemistry Lab  Bilutions

P E I this#ab you will dissolve ‘aquantity of NaCl inwater and then do
“'dilutions to make weaker solutlons. At each step we will pour some of the
-solutionsinto apetri dish and allov itto evaporate. We would like to see what
~happenis - to the concentration of a solution when you doatiol,and atto @

- dillytion.

odat 3 petri dushes
e O g Ka L.
/ 50 md. o /09 ndl velumalic sk _
;| ASHl and. for 100 mL gr@mﬁ‘% C’fg,&na{erﬁﬁ
Chinol mar Ko (,ai:dw% e dishas
Tash:

; . L SEO{»LﬁO&'ﬁ':/
N Yhe ek petn dish. | yow. ase o piatis 20 '5
Dm)lfu?}\. S reade from ,Qgé_ ala. i 0L H,O0 o /@g/{)&@é._
i Soml. O deué, o Your volumetic. sk

3,) In The Socrad Pd’; dach falaﬂz. O md qé a Solwho Yoo
hare madke by dongs o [0 [ dfuhon oF Solcho &/

2 Ta TR Hhd [ dwh, plack 20l i a Sobdion g
fichrom Lecho + 2.
hart mada ég dﬂfﬂg,a. /‘ﬁ’? drltra f’g So oL,

Place yorr laktled 3B Fdﬁ dishas wnder The hosels To dry. and._

Calcutations and Questions:

1, Determine the amount of Mall Ineach of the three petr! dishes Ly
subtracting the mass of the petri dish.

2. Starting with the original mass of HaCl measured, determine how many grams
of NaCl, should be ineach petri dish based on your dilutions,

3. Compare your values inthe last twe steps by doing a % ecror. (use the value
caleulated from the origina! mass as the known  value and the one obtained

from the petri dishes as the experimental}

4, Did your petri dlshes contain the amount of NaCl vou predicted? What ecrors
could account for any differences?

5. Why Isitnecessary to do dilutions when making very dilute solutions? (Why
net make them up directiv? '
6. In what areas of science would dilutions be necessary?

PeNL 4 ML D WA RIOT AL IGU WU x 30 ey
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Title: Molarity

Frocedure: Each lab group will be assigned a chemical that they will use fo make a specified
M solution in a specified volumetric flask. Each solution is one that has been used thus far in
this course or will be used in the future for other labs. Each person will write a narrative of
their process in making the solution(including calculations). After their solution is made, each
group will pour 20 ml of their made solution info a massed, labeled petrie dish and let the
solution dry in order to let the crystals precipitate out. Each group will then mass these
crystals and then calcuiate their experimental M of their assigned solution. The crystals will
then be observed under a stereoscope and drawn to scale for a grade. Detail is important!!
Each group’s experimental M will then be compared to the theoretical M that was assigned
and a grade will be given. The percent errar will then be calculated. !f the percent error is
within an acceptable range, | will use their solution for the next chemistry classes labs.



1. Title: Molarity
1. Purpose: You write thisir

fil.. Procedure: Narratively describe how you made your assigned chemical’s M in the
specified flask. Include equipment used(3 pts), a detailed procedure(5 pts), and the

calculation(s)(5 pts) necessary to make the theoreticat M solution. (.01 or .0001 as
appropriate).

IV. Data:(8 pts)
, a. Name of the crystals
b. Formula of the crystals
¢. theoretical M desired
d. mass of crystals used to make the solution
e. volume of the tfask used to make the solution
f. mass of empty, labeled petrie dish
- g. mass of crystals recovered in 20 ml solution poured in petrie dish
h. observations of crystals recovered:

i. drawing of recovered crystals as seen under the stereoscope(detailed)(4 pts)

V. Calculations:(12 pts)
a. Experimental M calculation(.01 or .0001 as appropriate)(4 pts)
b. Percent error M calculation(.01%){4 pts)
¢. Accuracy grade(4 pts) _
0.00t05.00% -0 5.01 fo 10.00% -1 10.01 t0 15.00% -2
15.01 to 20.00% -3 2001ormore% -4

VI. Analysis: (3 pts} Answer the following questions comparing .1M -vs- 1 M
a. Which is more concentrated? o
b. Fow many times more concentrated is it7
c. What is the name of the flask used to make either of these two solutions?

Vil. Conslusion: Two paragraphs only. What did you learn? Did you accomplish the
purpose and how do you know?



Chemizhy bab The Case of the Forgedten Molar ity
by :
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Problem: D, VWatsor ha 18 forgotlen Ihe molarity of a solution of hydroc
his disposalare alfe :‘zpt-es:w of reagnesium retal along with a varist
squipment. Help Or. Watson defermine the medariy of f th
acid,

Equipineat Found | in the Lab:

Eiemumn Balance and Welghing paper
Evaporationg dish

Hot Plate under the ventiation hood
Hydrochionc acid selution vwith unknown maidarity
Magnesium metat srips

Graduated cyiinder

Beakers
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